Creative Commons Attribution-NonCommercial-NoDerivs License This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain. 
Introduction

58
The heat shock response (HSR) is an essential and universal mechanism to protect 59 cells (Lindquist, 1986 ). This mechanism is induced by a variety of stress conditions 60 including physicochemical factors such as heat shock, complex metabolic processes and 
109
This study aims to identify the strongest heat shock promoters in E. coli to be used concentrations at which the heat shock should be applied were determined using A c c e p t e d M a n u s c r i p t 7 heat shock assay were immersed in a water bath at 45ºC for 5 min. Samples were taken 155 before heat shock and after 5 min of heat shock. These experiments were conducted six-156 fold (two for microarray analysis and four for RT-qPCR analysis).
157
In order to fully characterize the transcriptional profiles of the heat shock genes,
158
two experiments were conducted in a 2 L bioreactor (1 L of LB medium) at 200 rpm,
159
30% of dissolved oxygen, and at different control (30 ºC and 37 ºC) and heat shock 160 temperatures (45ºC and 50ºC) during different exposure times and different heating 161 rates (Fig. S1.) . A very high heat shock temperature (50ºC) was chosen to observe the 162 differences during and after heat shock under more lethal conditions.
163
The experiments with the heat shock probes containing GFP were also performed 164 in Erlenmeyer flasks and the heat shock was applied in a water bath at 45 and 50ºC for 5 165 or 10 min. In each experiment 5 flasks were permanently held at 30 or 37ºC (control) 166 and 5 flasks were subjected to the corresponding heat shock temperature for 5-10 min.
167
Each culture flask contained one of the five following plasmids: T7promoter_pETduet The primers used for specific amplification (Invitrogen) are described in Table 2 211 and were designed using the Primer 3 program (Rozen and Skaletsky, 2000 NanoDrop. The reverse primers used in the RT reaction are also described in Table 2 .
219
qPCR was used to evaluate the transcription levels of the heat shock genes that 220 were selected from the microarray experiments. qPCR was carried out in a CFX96 Real- the purpose of the current work. Fig. 1A . illustrates the roadmap of the microarrays data 248 treatment.
249
The genes were also filtered according to their dispersion coefficient in various conditions.
316
These heat shock promoters were identified after the data pre-treatment
317
(background correction and normalization, see section 2.7). E. coli K-12 MG1655 genes 318 were selected from all the genes present in the Affymetrix array and were further 319 filtered and compared to the criteria mentioned before (Fig. 1A ). These criteria allowed 320 to only select genes with low variation between the replicates and that are differentially which is the lowest FDR at which a gene is described as significantly regulated, was 341 also 0.
342
After comparing the samples, the 189 differentially expressed genes were then 343 hierarchically clustered. As shown in Fig. 1B ., the tree is divided in two main branches, Table 3 shows the 34 genes that were found to be the most expressed due to the If the aim is to achieve a very high concentration of a given compound, the chosen 377 promoter has to allow a rapid induction of gene expression, but also a high expression.
A c c e p t e d M a n u s c r i p t
16
In this study ( Therefore, the possibility that the high ratio and expression levels in this study are due
434
to the higher affinity of the other factors to the promoter cannot be ruled out. 
Validation by RT-qPCR of the differential expression of HSP genes
440
Validation by quantitative RT-PCR (RT-qPCR) of the overexpression of some of these
441
HSP genes identified by microarrays, for example ibpA, fxsA and dnaK, is required 442 before using their promoters to trigger a gene or a biosynthetic pathway by heat. For
443
RT-qPCR validation, flask experiments were conducted twice in duplicate using the 444 same temperatures and exposure time as for the microarray studies (Fig. 2. ).
445
Furthermore, several experiments were conducted in a bioreactor at different heat shock 446 temperatures, during different exposure times and at different heating rates in order to 447 fully characterize the transcriptional profiles of the selected heat shock genes (Fig. 3.) . contributes to a lower induction ratio (Fig. 2B.) . The ibpA gene showed the highest 457 induction ratio, since it has a high expression in heat shock conditions but a low 458 expression at 37ºC. The fxsA gene showed a moderate expression under heat shock 459 conditions when compared to the other two heat shock genes, as expected.
460
As can be observed in Fig. 3A . and Fig. 3B ., the expression profiles of the three 
Construction of heat shock inducible stress probes using GFP
499
Since we aimed to identify the strongest heat shock promoters that can trigger a 500 biosynthetic pathway as a result of a temperature increase, besides the transcription 
519
The use of stress probes with the HSP promoters fused to gfp helped to study how were able to observe an increase of fluorescence in the fxsA and ibpA stress probes.
568
However, the fluorescence for the fxsA probe was higher than for ibpA, which was not 569 expected according to the previously observed mRNA levels. The translation initiation 570 rates determined using the RBS calculator for the heat shock gene promoters in the E. promoter (■), dnaK promoter (•) and fxsA promoter (▲) (heat shock -45 or 50ºC).
829
The three biological replicates for each experiment were performed in different days.
830
The fluorescence values in the figures on the right correspond to the maximum values 831 obtained for each case (1 h after heat shock induction). M a n u s c r i p t M a n u s c r i p t 
